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THIN FILM TRANSISTOR ARRAY PANEL AND MANUFACTURING METHOD 
THEREOF 

BACKGROUND OF THE INVENTION 

(a) Field of the Invention 

The present invention relates to a thin film transistor array panel and a 
ir\anufacturing method thereof, and in particular, to a thin film transistor array panel 
for a liquid crystal display and a manufacturing method thereof. 

(b) Description of the Related Art 

Liquid crystal displays (LCDs) are one of the most widely used flat panel 
displays. An LCD includes two panels provided with field-generating electrodes and 
a liquid crystal (LC) layer interposed therebetween. The LCD displays images by 
applying voltages to the field-generating electrodes to generate an electric field in the 
LC layer, which determines orientations of LC molecules in the LC layer to adjust 
polarization of incident light. 

Among LCDs including field-generating electrodes on respective panels, a 
kind of LCDs provides a plurality of pixel electrodes eirranged in a matrix at one panel 
and a common electrode covering an entire surface of the other panel. The image 
display of the LCD is accomplished by applying individual voltages to the respective 
pixel electrodes. For the apphcation of the individual voltages, a plurality of three- 
terminal thin fUm transistors (TFTs) are connected to the respective pixel electrodes, 
and a plurality of gate lines transmitting signals for controlling the TFTs and a 
pluraUty of data lines transmitting voltages to be applied to the pixel electrodes are 
provided on the panel. 

The panel for an LCD has a layered structure including several conductive 
layers and several insulating layers. The gate lines, the data lines, and the pixel 
electrodes are made from different conductive layers (referred to as "gate conductor," 
"data conductor," and "pixel conductor" hereinafter) preferably deposited in sequence 
and separated by insulating layers. A TFT includes three electrodes: a gate electrode 
made from the gate conductor and source and drain electrodes made from the data 
conductor. The source electrode and the drain electrode are cormected by a 
semiconductor usually located therexmder, and tfie drain electrode is connected to the 
pixel electrode through a hole in an insulating layer. 
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The gate conductor and the data conductor are preferably made of Al 
containing metal such as Al and Al alloy having low resistivity for reducing the signal 
delay in the gate lines and the data lines. The pixel electrodes are usually made of 
transparent conductive material such as indium tin oxide (ITO) and indium zinc oxide 
(IZO) for both the field generation upon voltage application and the light transmission. 

In the meantime, the contact between Al containing metal and ITO or IZO 
causes several problems such as corrosion of the Al containing metal and the large 
contact resistance. In addition, the contact between Al containing metal and 
semiconductor such as silicon causes a diffusion problem. Accordingly, an additional 
metal having a good contact cheiracteristic with ITO, IZO or semiconductor is 
interposed between Al containing metal and ITO, IZO and semiconductor in order for 
avoiding the direct contact therebetween. As a result, a data conductor, which is 
required to contact both semiconductor and pixel electrodes, having a dual-layered 
structure is suggested. The dual-layered structure includes an upper Al-contairung 
metal layer and a lower metal layer and contact portior\s of the upper layer are 
removed for improved contacts with the overlying pixel electrodes. 

As described above, a drain electrode and a pixel electrode are cormected 
through a contact hole in an insulator. This cormection is obtained by forming the 
hole in the insulator to expose a portion of an upper Al-containing metal layer of the 
drain electrode, removing the exposed portior\s of the upper metal layer by blarJ<et- 
etching to expose a lower layer having good contact characteristic, and finally, forming 
the pbcel electrode thereon. However, the blanket etch frequently generates tmdercut 
formed by over-etching the Al containing metal xmder a sidewall of the contact hole. 
The vmdercut yields disconnection or poor profile of the subsequently-formed pixel 
electrode near the imdercut to increase the contact resistance between the pixel 
electrode and the drain electrode. An additional photo-etching step for removing the 
upper Al-containing metal layer is suggested but it increases complexity of a 
manufacturing process and a production cost. 

SUMM ARY OF THE INVENTION 
A thin film transistor array panel is provided, which includes: a first 
conductive layer formed on an insulating substrate; a gate insulating layer on the first 
conductive layer; a semiconductor layer on the gate insulating layer; a second 



conductive layer formed at least in part on the semiconductor layer and including a 
data line and a drain electrode separated from each other, die second conductive layer 
including a lower film of barrier metal and an upper film of Al or Al alloy; a 
passivation layer covering the semiconductor layer; and a third conductive layer 
formed on the second conductive layer and contacting the second conductive layer, 
wherein at least an edge of the upper film lies on the lower film such that the lower 
film includes a first portion exposed out of the upper film, and the third conductive 
layer contacts the first portion of the lower film. 

An edge of the upper film preferably traverses the lower film. 

It is preferable that the passivation layer has a contact hole exposing the first 
portion of the lower layer at least in part, and at least a portion of the third conductive 
layer is located on the passivation layer. The at least an edge of the upper fihn may 
not coincide boimdary of the contact hole. The passivation layer preferably contacts 
the lower film near the contact hole. 

The lower film may include Cr, Mo or Mo alloy. 

Preferably, the thin film transistor array panel further includes an ohmic 
contact interposed between the semiconductor layer and the second conductive layer, 
and the ohmic contact has substantially the same planar shape as the second 
conductive layer. 

Preferably, the boimdary of the semiconductor layer either substantially 
coincides with boundary of the second conductive layer or is located outside the 
second conductive layer. 

The third conductive layer preferably includes ITO or IZO. 

It is preferable that the third conductive layer comprises a pixel electrode 
contacting the drain electrode. The passivation layer has a first contact hole for 
contact between the drain electrode and the pixel electrode, a second contact hole 
exposing a portion of the first conductive layer, and a third contact hole exposing a 
portion of the data line, and the third conductive layer comprises a first contact 
assistant contacting the first conductive layer through the second contact hole and a 
second contact assistant contacting the data line through the third contact hole. 

The first portion of the second conductive layer preferably has unevermess. 



A method of manufacturing a thin fibn transistor array panel is provided, 
which includes: forming a gate conductive layer on an uisulating substrate; forming a 
gate insulating layer; forming a semiconductor layer; forming a data conductive layer 
including a data Une and a drain electrode separated from each other and a double- 
5 layered structure including a lower film and an upper film; removing a first portion of 

the upper film to expose a first portion of the lower film; and forming a pixel 
conductive layer contacting the first portion of the lower film, wherein the formation of 
the semiconductor layer is performed by using a photoresist and the removal of the 
first portion of the upper film is performed by using the photoresist as an etch mask. 

10 Preferably, the lower film preferably includes a barrier metal, and Ihe upper 

film includes Al or Al alloy. 

The thin film transistor array panel may further include: forming an ohmic 
contact between the semiconductor layer and the data conductive layer. 

The formation of the semiconductor layer and the data conductive layer may 

15 include: depositing an amorphous silicon layer; forming the data conductive layer on 

the eunorphous silicon layer, the data conductive layer including the lower film and the 
upper fUm; coating a photoresist on the upper film £ind the amorphous silicon layer; 
removing a first portion of the upper film, the first portion being exposed out of the 
photoresist; and forming the semiconductor layer including the amorphous siUcon 

20 layer by removing portions of the amorphous silicon layer exposed out of the data 

conductive layer and the photoresist. 

It is preferable that the first portion of the upper fihn is not covered with the 
photoresist, the semiconductor layer includes a charmel portion located between the 
data line cind the drain electrode, <ind the photoresist covers the channel portion. 

25 The amorphous silicon layer preferably includes an intrinsic amorphous 

silicon film and an extrinsic amorphous silicon film on the intrinsic amorphous silicon 
film. The method further includes: removing the photoresist after the formation of 
the semiconductor layer; and removing portions of the extrinsic amorphous silicon film 
exposed out of the data conductive layer. 

30 The method may further include: leaving an isUind-Uke portion of the upper 

film on the lower film; and removing the island-like portion of the upper film by 
blanket etch. 



4 



A thin film transistor array panel is provided, which includes: a gate 
conductive layer formed on an instdating substrate; a gate insvdating layer on the gate 
conductive layer; a semiconductor layer on the gate insulating layer; a data conductive 
layer formed at least in part on the semiconductor layer and including a data line and a 
5 drain electrode separated from each other; a passivation layer covering the 

semiconductor layer; and a pixel electrode contacting the drain electrode, wherein 
boundary of the semiconductor layer is exposed out of the data line except for places 
near the drain electrode and an end portion of the data line. 

The data conductive layer preferably has a multUayered structure including a 
10 lower film and an upper film, and the lower film and the upper film have different 

shapes. 

The lower film preferably includes a barrier metal and the upper film 
comprises Al or Al alloy. 

The data line preferably has an edge substantially parallel to the 
15 semiconductor layer, and the edge of the data line is either placed on the 

semiconductor layer or coinciding with an edge of the semiconductor layer. 

The pixel electrode preferably has an edge overlapping the gate conductive 
layer, the data conductive layer, or the semiconductor layer. 

Preferably, the thin film transistor array panel further includes an ohmic 
20 contact interposed between the semiconductor layer and the data conductive layer and 

having substantially the same planar shape as the data conductive layer. 

A lateral side of the data conduchve layer is preferably tapered. 

The passivation layer preferably has a first contact hole for contact between 
the drain electrode and the pixel electrode, a second contact hole exposing a portion of 
25 the gate conductive layer, and a third contact hole exposing a portion of the data line. 

The thin film transistor array panel further includes a first contact assistant contacting 
the gate conductive layer through the second contact hole and a second contact 
assistant contacting the data line through the third contact hole, the first and the 
second contact including the same layer as the pixel electrode. 
30 The passivation layer preferably contacts ttve lower film near the first and the 

second contact holes. 
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A portion of the drain electrode contacting the pixel electrode preferably has 
unevermess. 

A method of manxifacturing a thin film transistor array panel is provided, 
which includes: forming a gate line on an insulating substrate; forming a gate 
insulating layer on the gate line; forming a semiconductor layer on the gate insulating 
layer; forming a data conductive layer including a data line intersecting the gate line 
and a drain electrode separated from the data line; forming a pixel conductive layer 
contacting the drain electrode, wherein the formation of the semiconductor layer is 
performed by using a photoresist as an etch mask and the photoresist does not cover a 
portion of the data conductive layer. 

The data line and the drain electrode preferably include a lower film and an 
upper film. The method further includes: removing the uncovered portion of the 
upper film. 

The formation of the semiconductor layer and the data conductive layer 
includes: depositing an amorphous silicon layer; forming the data conductive layer on 
the amorphous silicon layer, the data conductive layer including the lower film and the 
upper film; forming the photoresist on the upper film and the amorphous silicon layer; 
removing the tmcovered portion of the upper film; and forming the semiconductor 
layer including the amorphous silicon layer by removing portions of the amorphous 
silicon layer exposed out of the data conductive layer and the photoresist. 

The method may further include: leaving an island-Uke portion of the upper 
film on the lower film; and removing the island-like portion of the upper film by 
blanket etch. 

The semiconductor layer preferably includes a channel portion located 
between the data line and the drain electrode and the photoresist covers the channel 
portion. 

BRIEF DESCRIPTION OF T HF DRAWINGS 

The above and other advantages of the present invention will become more 
apparent by describing preferred embodiments thereof in detail with reference to the 
accompanying drawings in which: 

Fig. 1 is a layout view of an exemplary TFT array panel for an LCD according 
to an embodiment of the present invention; 



Fig. 2 is a sectional view of the TFT array panel shown in Fig. 1 taken along 
the line IMF; 

Figs. 3A, 4A, 5A and 7A are layout views of the TFT array panel shown in 
Figs. 1 and 2 in intermediate steps of a manufacturing method thereof according to an 
5 embodiment of the present invention; 

Fig. 3B is a sectional view of the TFT array panel shown in Fig. 3A taken along 
the lines IIIB-IIIB'; 

Fig. 4B is a sectionail view of the TFT array panel shown in Fig. 4 A taken along 
the lines IVB-IVB', which illustrates the step following the step shown in Fig. 3B; 
10 Fig. 5B is a sectional view of the TFT cirray panel shown in Fig. 5A taken along 

the lines VB-VB', which illustrates the step following the step shown in Fig. 4B; 

Fig. 6 is a sectioned view of the TFT array panel shown in Fig. 5A taken along 
the lines VB-VB', which illustrates the step following the step shown in Fig. 5B; 

Fig. 7B is a sectional view of the TFT array panel shown in Fig. 7A taken cdong 
15 the lines VIIB-VIIB', which illustrates the step following the step shown in Fig. 6; 

Fig. 8 is a layout view of an exemplary TFT array panel for an LCD according 
to another embodiment of the present invention; 

Fig. 9 is a sectional view of the TFT array panel shown in Fig. 8 taken along 
the line IX-IX'; 

20 Figs. lOA, 11 A, 12A and 14A are layout views of the TFT array panel shown in 

Figs. 8 and 9 in intermediate steps of a meinufacturing method thereof according to an 
embodiment of the present invention; 

Fig. lOB is a sectional view of the TFT array panel shown in Fig. 10 A taken 
along the lines XB-XB'; 

25 Fig. IIB is a sectional view of the TFT array panel shown in Fig. IIA taken 

along the lines XIB-XIB', which illustrates the step following the step shown in Fig. 
lOB; 

Fig. 12B is a sectional view of the TFT array panel shown in Fig. 12A taken 
along the lines XIIB-XIIB', which illustrates the step following the step shown in Fig. 
30 IIB; 
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Fig. 13 is a sectional view of the TFT array panel shown in Fig. 12A taken 
along the lines XIIB-XIIB', which illustrates the step following the step shown in Fig. 
12B; 

Fig. 14B is a sectional view of tiie TFT array panel shown in Fig. 14A taken 
5 along the lines XIVB-XIVB', which illustrates the step following the step shown in Fig. 

13; 

Fig. 15 is a layout view of cin exemplary TFT array panel for an LCD 
according to etnother embodiment of the present invention; 

Fig. 16 is a sectional view of the TFT array panel shown in Fig. 15 taken along 
10 the line XVI-XVI'; 

Figs. 17 K, 18A, 19A and 21 A are layout views of the TFT array panel shown in 
Figs. 15 £ind 16 in intermediate steps of a manufacturing method tiiereof according to 
an embodiment of the present invention; 

Fig. 17B is a sectional view of the TFT array panel shown in Fig. 17A taken 
15 along the lines XVIIB-XVIIB'; 

Fig. 18B is a sectional view of the TFT array panel shown in Fig. 18A taken 
along the lines XVIIIB-XVIIIB', which illustrates the step following the step shown in 
Fig. 17B; 

Fig. 19B is a sectional view of the TFT array panel shown in Fig. 19A taken 
20 along the lines XIXB-XIXB', which illustrates the step following the step shown in Fig. 

18B; 

Fig. 20 is a sectional view of the TFT array panel shown in Fig. 19A taken 
along the lines XIXB-XIXB', which illustrates the step following the step shown in Fig. 
19B; 

25 Fig. 21B is a sectional view of the TFT zirray panel shown in Fig. 21A taken 

along the lines XXIB-XXIB', which illustrates the step following the step shown in Fig. 

20; 

Fig. 22 is a layout view of an exemplary TFT array pemel for an LCD 
according to another embodiment of ttie present invention; 
30 Fig. 23 is a sectional view of the TFT array panel shown in Fig. 22 taken along 

the lineXXin-XXIII'; 



Figs. 24A, 25 A, 26A and 28A are layout views of the TFT array panel shown in 
Figs. 22 and 23 in intermediate steps of a ncuinufacturing method thereof according to 
an embodiment of the present invention; 

Fig. 24B is a sectional view of the TFT array panel shown in Fig. 24A taken 
5 along the lines XXIVB-XXIVB'; 

Fig. 25B is a sectional view of the TFT array panel shown in Fig. 25A taken 
along the lines XXVB-XXVB', which illustrates the step following the step shown in Fig. 
24B; 

Fig. 26B is a sectional view of the TFT array panel shown in Fig. 26A taken 
10 along the lines XXVIB-XXVIB', which illustrates the step following the step shown in 
Fig. 25B; 

Fig. 27 is a sectional view of the TFT array panel shown in Fig. 26A taken 
along the lines XXVIB-XXVIB', which illustrates the step following the step shown in 
Fig. 26B; and 

15 Fig. 28B is a sectional view of the TFT array panel shown in Fig. 28A taken 

along the lines XXVIIIB-XXVIIIB', which illustrates the step following the step shown 
in Fig. 27. 

DETAILED DESCRIPTION OF PREFER RED EMBODIMENTS 

The present invention now wiU be described more fully hereinafter with 
20 reference to the accompanying drawings, in which preferred embodiments of the 

invention are shown. The present invention may, however, be embodied in many 
different forms eind should not be construed as limited to the embodiments set forth 
herein. 

In the drawings, the thickness of layers, fikns, panels, regions, etc. are 
25 exaggerated for clarity. Like numerals refer to like elements throughout. It will be 

imderstood that when an element such as a layer, fUm, region or substrate is referred to 
as being "on" another element, it can be directiy on the other element or intervening 
elements may also be present. In contrast, when an element is referred to as being 
"directiy on" another element, there are no intervening elements present. 
30 Now, TFT array panels including contact structures and mantifacturing 

methods thereof according to embodiments of the present invention will be described 
with reference to the accompanying drawings. 
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A TFT array panel for an LCD according to an embodiment of the present 
invention will be described in detail with reference to Figs. 1 and 2. 

Fig. 1 is a layout view of an exemplary TFT array panel for an LCD according 
to an embodiment of the present invention, and Fig. 2 is a sectional view of the TFT 
5 array panel shown in Fig. 1 taken along the line Il-II'. 

A plurality of gate lines 121 and a plurality of storage electrode Unes 131 are 
formed on an irisulating substrate 110. 

The gate lines 121 and the storage electrode lines 131 extend substemtiailly in a 
transverse direction and are separated from each other. The gate lines 121 transmit 
10 gate signals and a plurality of portions of each gate line 121 form a plurality of gate 

electrodes 123. The storage electrode Unes 131 are supplied with a predetermined 
voltage such as a common voltage, which is appUed to a common electrode (not 
shown) on the other panel (not shown) of the LCD. Each storage electrode line 131 
includes a plurality of expansions 137 protruding upward and downward. 
15 The gate lines 121 and the storage electrode lines 131 include a low resistivity 

conductive layer preferably made of Ag containing metal such as Ag and Ag edloy or 
Al contedning metal such as Al and Al alloy. The gate lines 121 and the storage 
electrode lines 131 may have a multilayered structure including a low resistivity 
conductive layer and another layer preferably made of Cr, Ti, Ta, Mo or their cilloys 
20 such as MoW alloy having good physical, chemical and electrical contact 

characteristics with other materials such as ITO and IZO. A good exemplary 
combination of such layers is Cr and Al-Nd aUoy. 

The lateral sides of the gate lines 121 and tiie storage electrode lines 131 are 
tapered, and the inclination angle of the lateral sides with respect to a surface of the 
25 substrate 110 ranges about 30-80 degrees. 

A gate insulating layer 140 preferably made of silicon nitride (SiNx) is formed 
on the gate Unes 121 and the storage electrode Unes 131. 

A pluraUty of semiconductor stripes and islands 151 and 157 preferably made 
of hydrogenated amorphous siUcon (abbreviated to "a-Si") are formed on the gate 
30 insulating layer 140. Each semiconductor stripe 151 extends substantially in a 
longitudirud direction and has a plxiraUty of extensions 154 branched out toward the 
gate electrodes 123. 
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A plurality of ohmic contact stripes and islands 161, 165 and 167 preferably 
made of silicide or n+ hydrogenated a-Si heavily doped with n type impurity are 
formed on the semiconductor stripes emd islands 151 emd 157. Each ohmic contact 
stripe 161 has a plurality of extensions 163, and the extensions 163 and the ohmic 
5 contact islands 165 are located in pairs on the extensions 154 of the semiconductor 

stripes 151. The ohmic contact islands 167 are placed on the semiconductor islands 
157. 

The lateral sides of the semiconductor stripes £ind islainds 151 and 157 and the 
ohmic contacts 161, 165 and 167 are tapered, and the inclination angles thereof are 
10 preferably in a range between about 30-80 degrees. 

A plurality of data lines 171, a plurality of drain electrodes 175, £ind a plurality 
of storage capacitor conductors 177 are formed on the ohmic contacts 161, 165 and 167, 
respectively. 

The data lines 171 for transmitting data voltages extend substantially in the 

15 longitudinal direction and intersect the gate lines 121. A plurality of branches of each 

data line 171, which extend toward the drain electrodes 175, form a plurality of source 
electrodes 173. Each pair of the source electrodes 173 and the drain electrodes 175 are 
separated from each other and opposite each other with respect to a gate electrode 123. 
A gate electrode 123, a source electrode 173, and a drain electrode 175 along with an 

20 extension 154 of a semiconductor stripe 151 form a TFT having a channel formed in the 

extension 154 disposed between the source electrode 173 and the drain electrode 175. 

The storage capacitor conductors 177 overlap the expansions 137 of the 
storage electrode lines 131. The storage capacitor conductors 177 may extend to the 
drain electrodes 175 to be connected thereto. 

25 The data lines 171 include two films having different physical characteristics, 

a lower film 171p eind an upper film 171q. The upper film 171q is preferably made of 
low resistivity metal such as Al containing metal for reducing signal delay or voltage 
drop in the data lines 171. On the other hand, the lower film 171p is preferably made 
of material having good physicEil, chemical and electrical contact characteristics with 

30 other materials such as FTO and IZO. Exemplary materials for the lower film 171p are 

Cr, Ti, Ta, Mo and their alloys such as MoW alloy, and they also serve as a diffusion 
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barrier between a-Si and Al. Contact portions of the data lines 171, i.e., end portions 

179 include only a lower film without an upper film. 

Like the data lines 171, the drain electrodes 175 and tiie storage capacitor 

conductors 177 may also have a double-layered structure except for contact portions. 
5 Fig. 2 shows dual-layered drain electrodes 175; 175p and 175q and single-layered 

storage capacitor conductors 177. 

The edges of the data lines 171, the drain electrodes 175, and the storage 

capacitor electrodes 177 have tapered lateral sides eind the inclination angles thereof 

range about 30-80 degrees. 
10 The ohmic contacts 161, 165 and 167 interposed orvly between the underlying 

semiconductor stripes and islands 151 and 157 and the overlying data lines 171, the 

overlying drain electrodes 175 and the overlying conductors 177, and reduce the 

contact resistance therebetween. The semiconductor stripes and islands 151 and 157 

have almost the same plcinar shapes as the data lines 171, the drain electrodes 175 and 
15 the storage capacitor conductors 177 as well as the underlying ohmic contacts 161, 165 

and 167, except for the extensions 154 where TFTs are provided. In particular, the 

semiconductor islands 157, the ohmic contact islands 167 and the storage conductors 

177 have substantially the same planar shape. The semiconductor stripes 151 include 

some exposed portions, which are not covered with the data lines 171, the drain 
20 electrodes 175 and the storage conductors 177, such as portions located between the 

source electrodes 173 and the drain electrodes 175. 

A passivation layer 180 is formed on the data lines 171, the drain electrodes 

175, the storage conductors 177, and the exposed portions of the semiconductor stripes 

151. The passivation layer 180 is preferably made of photosensitive organic material 
25 having a good flatness characteristic, low dielectric ir\sulating material such as a-Si:C:0 

and a-Si:0:F formed by plasma enhanced chemical vapor deposition (PECVD), or 

inorganic material such as silicon nitride. 

The passivation layer 180 has a plurality of contact holes 185, 187 and 189 

exposing the drain electrodes 175, the storage conductors 177, and the end portions 179 
30 of the data lines 171, respectively. The passivation layer 180 and the gate insulating 

layer 140 has a plurality of contact holes 182 exposing end portions 125 of the gate lines 

121. 
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As described above, the contact holes 185 and 189 expose the lower film of the 
drain electrodes 175 and the end portions 179 of the data lines 171, respectively. In 
addition, the contact holes 182, 185, 187 and 189 have no undercut and are small 
enough to expose no edge of the gate lines 121, the drain electrodes 185, the storage 
5 capacitor conductors 177, and the date lines 171. The boimdaries of the contact holes 

185 and 189 do not match the boundaries of the upper films 175p and 171q. 

A plurality of pixel electrodes 190 and a plurality of contact assist£ints 92 and 
97, which are preferably made of IZO or ITO, are formed on the passivation layer 180. 

The pixel electrodes 190 are physically and electrically connected to the drain 

10 electrodes 175 through the contact holes 185 and to the storage capacitor conductors 

177 through the contact holes 187 such that the pixel electrodes 190 receive the data 
voltages from the drain electrodes 175 and transmit the received data voltages to the 
storage capacitor conductors 177. The pixel electrodes 190 supplied with the data 
voltages generate electric fields in cooperation with the common electrode on the other 

15 panel, which reorient liquid crystal molecules disposed therebetween. 

A pixel electrode 190 and a common electrode form a capacitor called a 
"liquid crystal capacitor," which stores applied voltages after turn-off of the TFT. An 
additional capacitor called a "storage capacitor," which is connected in parallel to the 
liquid crystal capacitor, is provided for enhancing the voltage storing capacity. The 

20 storage capacitors are implemented by overlapping the pixel electrodes 190 with the 

storage electrode lines 131. The capacitances of the storage capacitors, i.e., the storage 
capacitances are increased by providing the expansions 137 at the storage electrode 
lines 131 for increasing overlapping areas and by providing the storage capacitor 
conductors 177, which are connected to the pixel electrodes 190 and overlap the 

25 expansions 137, imder the pixel electrodes 190 for decreasing the distance between the 

terminals. 

The pixel electrodes 190 overlap the gate lines 121 and the data lines 171 to 
increase aperture ratio but it is optional. 

The contact assistants 92 and 97 are connected to the exposed end portions 
30 125 of the gate lines 121 and the exposed end portions 179 of the data lines 171 through 

the contact holes 182 and 189, respectively. The contact assistants 92 and 97 are not 
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requisites but preferred to protect die exposed portions 125 and 179 and to 
complement the adhesiveness of the exposed portion 125 and 179 and external devices. 

As described above, the contact holes 185, 187 and 189 exposes the lower film 
of the drain electrodes 175, the storage capacitor electrodes 177, and the data lines 171, 
5 while the lower film has a good contact characteristic, and the pixel electrodes 190 and 

the contact assistants 92 and 97 made of IZO or ITO contact only the lower film. 
Accordingly, the contact resistemce therebetween is reduced and thus the 
characteristics of the LCD are improved. 

According to another embodiment of the present invention, the pixel 

10 electrodes 190 are made of transparent conductive polymer. For a reflective LCD, the 
pixel electrodes 190 are made of opaque reflective metal. In these cases, the contact 
assistants 92 and 97 may be made of material such as IZO or ITO different from the 
pixel electrodes 190. 

A method of manufacturing the TFT array panel shown in Figs. 1 and 2 

15 according to an embodiment of the present invention will be now described in detail 
with reference to Figs. 3A to 7B as well as Figs. 1 and 2. 

Figs. 3A, 4A, 5A and 7A are layout views of the TFT array panel shown in 
Figs. 1 and 2 in intermediate steps of a manufacturing method tiiereof according to an 
embodiment of the present invention; Fig. 3B is a sectional view of the TFT array panel 

20 shown in Fig. 3 A taken along the lines IIIB-IIIB'; Fig. 4B is a sectional view of the TFT 

array panel shown in Fig. 4A taken along the lines IVB-IVB', which illustrates the step 
following the step shown in Fig. 3B; Fig. 5B is a sectional view of the TFT array panel 
shown in Fig. 5A taken along the lines VB-VB', which illustrates the step following the 
step shown in Fig. 4B; Fig. 6 is a sectional view of the TFT array panel shown in Fig. 5A 

25 taken along the lines VB-VB', which illustrates the step following the step shown in Fig. 

5B; and Fig. 7B is a sectional view of the TFT array panel shown in Fig. 7A taken along 
the lines VIIB-VIIB', which illustrates the step following the step shown in Fig. 6. 

Referring to Figs. 3A and 3B, a plurality of gate lines 121 including a plurality 
of gate electrodes 123 and a plurality of storage electrode lines 131 including a plurality 

30 of expansions 137 are formed by photo etching on an insulating substrate 110 such as 
transparent glass. 
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A gate insulating layer 140, an intrinsic a-Si layer 150, and an extrinsic a-Si 
layer 160 are sequentially deposited by CVD. The gate insulating layer 140 is 
preferably made of silicon nitride with thickness of about 2,000A to about 5,000A, and 
the deposition temperature is preferably in a range between about 250 °C and about 
5 400 °C. 

Two conductive films, a lower conductive film and an upper conductive film 
are sputtered in sequence on the extrinsic a-Si layer 160. The lower conductive film is 
preferably made of Mo, Mo alloy or Cr having a good contact characteristic with IZO 
and no, and preferably has a thickness of about 500 A. It is preferable tiiat the upper 

10 conductive film has a thickness of about 2,500A, the sputtering target for the upper 

conductive film includes pure Al or Al-Nd containing 2 atomic % Nd, and the 
sputtering temperature is about 150 °C. 

Referring to Figs. 4A and 4B, the upper conductive film and the lower 
conductive film are photo-etched to form a plurality of data lines 171 including a 

15 plurality of source electrodes 173, a plurality of drain electrodes 175, and a plurality of 

storage capacitor conductors 177, which have double-layered structures including a 
lower film 171p, 175p and 177p and an upper film 171q, 175q and 177q. Any etching 
types can be applicable to the lower conductive film and the upper conductive film. 
For example, either any one of the wet etching and the dry etching can be applied to 

20 both the upper film and the lower film, or the wet etching is applied to any one of the 

upper and the lower films while the dry etching is the other of the upper and the lower 
films. An upper film of Al containing metal and a lower film of Mo or Mo alloy can 
be etched under the same etching condition. 

A photoresist 42 is formed as shown in Figs. 5A and 5B. The photoresist 42 

25 does not cover contact portions of the data lines 171, the drain electrodes 175, and the 

storage capacitor electrodes 177, while it covers portions of the extrinsic a-Si layer 160 
located between the source electrodes 173 and the drain electrodes 175. The exposed 
portions of the upper film 171q, 175q and 177q are etched out using the photoresist 42 
as an etch mask. 

30 The extrinsic a-Si layer 160 and the intrinsic a-Si layer 150 are etched using the 

photoresist 42 as well as the data lines 171, the drain electrodes 175, and the storage 
capacitor conductors 177 as an etch mask to form a plurality of extrinsic semiconductor 

15 



stripes and islands 164 and 167 and a plurality of intrinsic semiconductor stripes and 
islands 151 and 157. The intrinsic semiconductor stripes 151 include a plurality of 
extensioiw 154 jmd have eireas Ijirger theui the data lines 171 and the drain electrodes 
175. 

5 After removing the photoresist 42, exposed portions of the extrinsic 

semiconductor stripes 164 are removed to complete a plurality of ohmic contact stripes 
and islands 161, 165 and 167 and to expose portions of the intrinsic semiconductor 
stripes 151, as shown in Fig. 6. Oxygen plasma treatment preferably follows 
thereafter in order to stabilize the exposed surfaces of the semiconductor stripes 151. 

10 To summarize, the process steps shown in Figs. 5A to 6 complete the 

semiconductor stripes and islamds 151 and 157 and selectively remove the upper film 
of the data lines 171, et al. by using only one photolithography step. 

As shown in Figs. 7A and 7B, after depositing a passivation layer 180, the 
passivation layer 180 and the gate insulating layer 140 are dry-etched using 

15 photolithography to form a plurality of contact holes 182, 185, 187 and 189 exposing 

end portions 125 of the gate lines 121, the drain electrodes 175, the storage capacitor 
conductors 177, and end portions 179 of the data lines 171, respectively. 

Although the conventional technique requires removal of exposed portions of 
the upper film after formation of the contact holes 182, 185, 187 and 189, this 

20 embodiment does not require such as step since it exposes no upper film through the 

contact holes 182, 185, 187 and 189. Accordingly, there is no undercut in the contact 
holes 182, 185, 187 and 189, which in turn have smooth profiles across the side walls 
and the bottom. 

Finally, as shown in Figs. 1 and 2, a plurality of pixel electrodes 190 and a 
25 plurality of contact assistants 92 and 97 are formed on the passivation layer 180 by 

sputtering and photo-etching an IZO layer or an ITO layer. An example of sputtering 
target for the IZO layer is IDIXO (indium x-metal oxide) produced by Idemitsu Co. of 
Japan. The sputtering target includes ln203 and ZnO, and the ratio of Zn with respect 
to the stun of Zn and In is preferably in a range of about 15-20 atomic%. The 
30 preferred sputtering temperature for minimizing the contact resistance is equal to or 
lower than about 250 °C. 
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As shown in Fig. 2, the pixel electrodes 190 and the contact assistants 92 and 
97 extend along the sidewalk and the bottoms of the contact holes 182, 185, 187 and 189, 
which exhibit smooth profiles, and also have smooth profiles without disconnection or 
distortion. 

5 In the TFT array panel according to an embodiment of the present invention, 

the gate lines 121 and the data lines 171 include Al or Al aUoy with low resistivity 
while they have reduced contact resistance between the IZO or ITO pixel electrodes 
190. Moreover, the Al containing metal layer is removed at the contact portions 
during the formation of the semiconductor stripes and isleinds 151 and 157 without an 

10 additional photo etching step, thereby simplifying the manufacturing process. 

A TFT array panel for an LCD according to another embodiment of the 
present invention will be described in detail with reference to Figs. 8 and 9. 

Fig. 8 is a layout view of an exemplary TFT array panel for an LCD according 
to another embodiment of the present invention, and Fig. 9 is a sectional view of the 

15 TFT array panel shown in Fig. 8 taken along the line IX-IX'. 

As shown in Figs. 8 and 9, a layered structure of a TFT array panel of an LCD 
according to this embodiment is almost the same as that shown in Figs. 1 and 2. That 
is, a plurality of gate lines 121 including a plurality of gate electrodes 123 are formed 
on a substrate 110, and a gate insulating layer 140, a plurality of semiconductor stripes 

20 151 including a plurality of extensions 154 and a plurality of semiconductor islands 157, 

and a plurality of ohmic contact stripes 161 including a plurality of extensions 163 and 
a pluraUty of ohmic contact isleinds 165 £ind 167 are sequentially formed thereon. A 
pluraUty of data lines 171 including a plurality of source electrodes 173, a plurality of 
drain electrodes 175, and a plurality of storage capacitor conductors 177 aie formed on 

25 the ohmic contacts 161, 165 and 167, and a passivation layer 180 is formed thereon. A 
plurality of contact holes 182, 185, 187 and 189 are provided at the passivation layer 180 
and/or the gate insulating layer 140, and a plurality of pixel electrodes 190 cind a 
plurality of contact assistants 92 and 97 are formed on the passivation layer 180. 

Different from the TFT array panel shown in Figs. 1 and 2, the TFT array 

30 panel according to this embodiment provides a pluraUty of expansions 127 at each gate 
line 121 and overlaps the expansions 127 of the gate lines 121 with the storage capacitor 
conductors 177 to form storage capacitors without storage electrode lines. 
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The width of the semiconductor stripes 151 is larger than that of the data lines 
171, while the semiconductor stripes 151 shown in Figs. 1 and 2 has substantially the 
same width as the data lines 171. In addition, almost all portions of the data lines 171 
except for contact portions 179 have a double-layered structure including a lower film 
5 171p and an upper film 171q, while the data lines 171 shown in Figs. 1 cind 2 include 

several single-layered portions. In particular, the lower film 171p and the upper film 
171q of the data lines 171 shown in Figs. 8 and 9 have substantially the same width, 
while the upper film 171q of each data line 171 shown in Figs. 1 and 2 has a width 
smaller than that of the lower fUm 171p. 

10 An edge of each pixel electrode 190 overlaps a semiconductor stripe 151 

adjacent thereto, while it does not overlap a data line 171 adjacent thereto. The 
overlapping of the pixel electrodes 190 and the semiconductor stripes 151 is minimally 
preferred for high aperture ratio when the width of the semiconductor stripes 151 is 
larger than that of the data lines 171. 

15 Now, a method of manufacturing the TFT array panel shown in Figs. 8 and 9 

according to an embodiment of the present invention will be described in detail widi 
reference to Figs. 10A-14B as weU as Figs. 8 and 9. 

Figs. lOA, 11 A, 12A and 14A are layout views of the TFT array panel shown in 
Figs. 8 and 9 in intermediate steps of a manvifacturing method thereof according to an 

20 embodiment of the present invention; Fig. lOB is a sectional view of the TFT array 

panel shown in Fig. lOA taken along titie lines XB-XB'; Fig. IIB is a sectional view of the 
TFT array panel shown in Fig. 11 A taken along the lines XIB-XIB', which illustrates the 
step following the step shown in Fig. lOB; Fig. 12B is a sectional view of the TFT array 
panel shown in Fig. 12A taken along the lines XIIB-XIIB', which illustrates the step 

25 foUowLag the step shown in Fig. IIB; Fig. 13 is a sectional view of the TFT array panel 

shown in Fig. 12A taken along the lines XIIB-XIIB', which illustrates the step following 
the step shown in Fig. 12B; and Fig. 14B is a sectional view of the TFT array panel 
shown in Fig. 14 A taken along the lines XIVB-XIVB', which illustrates the step 
following the step shown in Fig. 13. 

30 Referring to Figs. lOA and lOB, a plurality of gate lines 121 including a 

plurality of gate electrodes 123 and a plurality of expansions 127 are formed by photo 
etching on an insulating substiate 110 such as trcinsparent glass. 
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After depositing a gate insulatiag layer 140, an intrinsic a-Si layer 150, and an 
extrinsic a-Si layer 160 in sequence, a lower conductive film and an upper conductive 
film are sequentially sputtered thereon. The lower conductive film is preferably made 
of Mo, Mo alloy or Cr having a good contact characteristic with IZO and ITO, and 
5 preferably has a thickness of about 500A. It is preferable that the upper conductive 

film has a thickness of about 2,500A, the sputtering target for the upper conductive 
film includes pure Al or Al-Nd contziining 2 atomic % Nd, and the sputtering 
temperature is about 150 °C. 

Referring to Figs. IIA and IIB, the upper film and the lower film are photo- 

10 etched to form a plurality of data lines 171 including a plurality of source electrodes 

173, a plurality of drain electrodes 175, and a plurality of storage capacitor conductors 
177, which have double-layered structures including a lower film 171p, 175p and 177p 
and an upper fikn 171q, 175q and 177q. 

A photoresist 44 is formed as shown in Figs. 12A and 12B. The photoresist 

15 44 does not cover contact portions of the data lines 171, the drain electrodes 175, and 
the storage capacitor electrodes 177, while it covers portions of the extrii\sic a-Si layer 
160 located between the source electrodes 173 and the drain electrodes 175. The 
exposed portions of the upper film 171q, 175q and 177q are etched out using the 
photoresist 44 as an etch mask. 

20 The extrinsic a-Si layer 160 and the intrinsic a-Si layer 150 are etched using the 

photoresist 44 as well as the data lines 171, the drain electrodes 175, and the storage 
capacitor conductors 177 as an etch mask to form a plurality of extrinsic semiconductor 
stripes and islands 164 and 167 and a plurality of intrinsic semiconductor stripes and 
islands 151 and 157. After removing the photoresist 44, exposed portions of the 

25 extrinsic semiconductor stripes 164 are removed to complete a plurality of ohmic 

contact stripes and islands 161, 165 and 167 and to expose xmderlying portions of the 
intrinsic semiconductor stripes 151 as shown in Fig. 13. 

As shown in Figs. 14A £ind 14B, eifter depositing a passivation layer 180, the 
passivation layer 180 and the gate insulating layer 140 are dry-etched using 

30 photolithography to form a plurality of contact holes 182, 185, 187 and 189 exposing 

end portior\s 125 of the gate lines 121, the drain electrodes 175, the storage capacitor 
conductors 177, and end portions 179 of the data lines 171, respectively. 
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FinaUy, as shown in Figs. 8 and 9, a pluraUty of pixel electrodes 190 and a 
pluraUty of contact assistants 92 and 97 are formed on the passivation layer 180. 

In the TFT array panel according to an embodiment of the present invention, 
the gate lines 121 and the data lines 171 include Al or Al alloy with low resistivity 
while they have reduced contact resistance between the IZO or ITO pbcel electrodes 
190. Moreover, the Al containing metal layer is removed at the contact portions 
during the formation of the semiconductor stripes and islands 151 and 157 without an 
additional photo etching step, thereby simplifyLag the manufacturing process. 

A TFT array panel for an LCD according to another embodiment of the 
present invention will be described in detail with reference to Figs. 15 and 16. 

Fig. 15 is a layout view of an exemplary TFT array panel for an LCD 
according to another embodiment of the present invention, and Fig. 16 is a sectional 
view of the TFT array panel shown in Fig. 15 taken along the line XVI-XVI'. 

As shown in Figs. 15 and 16, a structure of a TFT array panel of an LCD 
according to this embodiment is ahnost the same as that shown in Figs. 1 and 2. That 
is, a plurahty of gate lines 121 including a pluraUty of gate electrodes 123 and a 
pluraUty of storage electrode Unes 131 including a pluraUty of expansions are formed 
on a substrate 110, and a gate insulating layer 140, a pluraUty of semiconductor stripes 
151 including a pluraUty of extensions 154 and a pluraUty of semiconductor islands 157, 
and a pluraUty of ohmic contact stripes 161 including a pluraUty of extensions 163 and 
a pluraUty of ohmic contact islands 165 and 167 are sequentiaUy formed thereon. A 
pluraUty of data Unes 171 including a pluraUty of source electrodes 173, a pluraUty of 
drain electrodes 175, and a plurality of storage capacitor conductors 177 are formed on 
the ohmic contacts 161, 165 and 167, and a passivation layer 180 is formed thereon. A 
pluraUty of contact holes 182, 185, 187 and 189 are provided at the passivation layer 180 
and/ or the gate insulating layer 140, and a pluraUty of pixel electrodes 190 and a 
pluraUty of contact assistants 92 and 97 are formed on the passivation layer 180. 

Different from the TFT array panel shown in Figs. 1 and 2, the TFT array 
panel according to this embodiment provides unevenness on surfaces of contact 
portions of the data Unes 171, the drain electrodes 175, and the storage capacitor 
conductors 177, which are exposed through the contact holes 189, 185 and 187. 
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Now, a method of metnufacturing the TFT array panel shown in Figs. 15 and 
16 according to an embodiment of the present invention will be described in detail 
with reference to Figs. 17A-21B as well as Figs. 15 and 16. 

Figs. 17 A, 18A, 19A and 21 A are layout views of the TFT array panel shown in 
5 Figs. 15 and 16 in intermediate steps of a manufacturing method thereof according to 

an embodiment of the present invention; Fig. 17B is a sectional view of the TFT array 
panel shown in Fig. 17A taken along the lines XVIIB-XVIIB'; Fig. 18B is a sectional view 
of the TFT array panel shown in Fig. 18A taken along the lines XVIUB-XVIIIB', which 
illustrates the step following the step shown in Fig. 17B; Fig. 19B is a sectioi\al view of 

10 the TFT array panel shown in Fig. 19A taken along the lines XIXB-XIXB', which 

illustrates the step following the step shown in Fig. 18B; Fig. 20 is a sectional view of 
the TFT array panel shown in Fig. 19 A taken along the lines XIXB-XIXB', which 
illustrates the step following the step shown in Fig. 19B; and Fig. 21B is a sectional view 
of the TFT array panel shown in Fig. 21A taken along the lines XXIB-XXIB', which 

15 illustrates the step following the step shown in Fig. 20. 

Referring to Figs. 17A and 17B, a plurality of gate lines 121 including a 
plurality of gate electrodes 123 and a plurality of storage electrode lines 131 including a 
plurality of expansions 137 are formed by photo etching on an ir«ulating substrate 110 
such as tiansparent glass. 

20 After depositing a gate insulating layer 140, an intrinsic a-Si layer 150, and an 

extrinsic a-Si layer 160 in sequence, a lower conductive fikn and an upper conductive 
film are sequentially sputtered thereon. The lower conductive film is preferably made 
of Mo, Mo alloy or Cr having a good contact characteristic witti IZO and ITO, emd 
preferably has a thickness of about 500A. It is preferable that the upper conductive 

25 film has a thickness of about 2,500A, the sputtering target for the upper conductive 
film includes pure Al or Al-Nd containing 2 atomic % Nd, and the sputtering 
temperature is about 150 °C. 

Referring to Figs. ISA and 18B, the upper film and the lower film are photo- 
etched to form a plurality of data lines 171 including a pliuality of source electrodes 

30 173, a plurality of drain electrodes 175, and a plurality of storage capacitor conductors 
177, which have double-layered structures including a lower film 171p, 175p and 177p 
and an upper film 171q, 175q and 177q. 
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A photoresist 46 is formed as shown in Figs. 19 A and 19B. The photoresist 
46 cover a part of 2ind does not cover remeiining part of contact portions of the data 
lines 171, the drain electrodes 175, and the storage capacitor electrodes 177, while it 
covers portions of the extrinsic a-Si layer 160 located between the source electrodes 173 
5 and the drain electrodes 175. Portions of the photoresist 46 on the contact portions are 

isolated from other portions and may have various shapes although Fig. 19 A shows 
rectangular portions. The exposed portions of the upper film 171q, 175q and 177q are 
etched out using the photoresist 46 as an etch mask. Then, a plurality of conductive 
islands 175q, 177q eind 179q eire remained on the contact portions of the drain 

10 electrodes 175, the storage capacitor conductors 177, and the data lines 171. 

The extrinsic a-Si layer 160 and the intrinsic a-Si layer 150 are dry-etched 
using the photoresist 46 as well as the data lines 171, the drain electrodes 175, and the 
storage capacitor conductors 177 as an etch mask to form a plurality of extrinsic 
semiconductor stripes and islands 164 and 167 and a plurality of intrinsic 

15 semiconductor stripes and islands 151 and 157. After removing the photoresist 46, 

exposed portions of the extrinsic semiconductor stripes 164 are exposed by dry-etching 
to complete a plurality of ohmic contact stripes eind islands 161, 165 and 167 and to 
expose underlying portions of the intrinsic semiconductor stripes 151 as shown in Fig. 
20. 

20 As described above, several dry-etching steps are performed for patterning 

the extrinsic a-Si layer 160, the intrinsic a-Si layer 150, and the extrinsic serrriconductor 
stripes 164. The photoresist islands 46 and the conductive islands 175q, 177q and 179q 
on the drain electrodes 175, the storage capacitor conductors 177, and the data lines 171 
protect imderlying portions of the lower film 175p, 177p and 179p from dry-etching. 

25 On the contrary, exposed portions of the lower film l75p, 177p and 179p may be etched 

to some degrees. 

As shown in Figs. 21A and 21B, after depositing a passivation layer 180, the 
passivation layer 180 and the gate insulating layer 140 are dry-etched using 
photolithography to form a plurality of contact holes 182, 185, 187 and 189 exposing 
30 end portions 125 of the gate lines 121, the drain electrodes 175, the storage capacitor 

conductors 177, and end portions 179 of the data lines 171, respectively. The dry- 
etching of the passivation layer 180 also carves out exposed portions of the lower film 
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175p, 177p and 179p at the contact holes 185, 187 and 189, while it cannot etch the 
protected portions of the lower film 175p, 177p and 179p covered with the conductive 
islands 175q, 177q and 179q. Accordingly, the surface of the lower film 175p, 177p 
and 179p has xmevenness. 

Subsequently, the conductive islands 175q, 177q and 179q are removed by 
blanket etch to expose underlying clean surface of the lower fihn 175p, 177p and 179p. 

Finally, as shown in Figs. 15 and 16, a plurality of pixel electrodes 190 and a 
pluraUty of contact assistants 92 and 97 are formed on the passivation layer 180. 

Since the pbcel electrodes 190 and the contact assistants 92 and 97 contacts the 
clean surface of the lower film 175p, 177p and 179p having unevenness, the contact 
resistance therebetween is reduced. 

A TFT array panel for an LCD according to another embodiment of the 
present invention will be described in detaU with reference to Figs. 22 and 23. 

Fig. 22 is a layout view of an exemplary TFT array panel for an LCD 
according to another embodiment of the present invention, and Fig. 23 is a sectional 
view of the TFT array panel shown in Fig. 22 taken along the line XXIII-XXIIl'. 

As shown in Figs. 22 and 23, a structure of a TFT array panel of an LCD 
according to this embodiment is ahnost the same as that shown in Figs. 8 and 9. That 
is, a plurality of gate lines 121 including a plurality of gate electrodes 123 and a 
pluraUty of expansions 127 are formed on a substrate 110, and a gate insulating layer 
140, a pluraUty of semiconductor stripes 151 including a pluraUty of extensions 154 and 
a plurality of semiconductor islands 157, and a pluraUty of ohmic contact stripes 161 
including a pluraUty of extensions 163 and a pluraUty of ohmic contact islands 165 and 
167 are sequentially formed thereon. A plurality of data Unes 171 including a 
pluraUty of source electrodes 173, a pluraUty of drain electrodes 175, and a pluraUty of 
storage capacitor conductors 177 are formed on the ohmic contacts 161, 165 and 167, 
and a passivation layer 180 is formed thereon. A plurality of contact holes 182, 185, 
187 and 189 are provided at the passivation layer 180 and/ or the gate insulating layer 
140, and a pluraUty of pbcel electrodes 190 and a pluraUty of contact assistants 92 and 
97 are formed on the passivation layer 180. 

Different from the TFT array panel shown in Figs. 8 and 9 and similar to that 
shown in Figs. 15 and 16, the TFT array panel according to this embodiment provides 
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unevenness on surfaces of contact portions of the data lines 171, the drain electrodes 
175, eind the storage capacitor conductors 177, which are exposed through the contact 
holes 189, 185 and 187. 

Now, a method of manvifacturing the TFT array panel shown in Figs. 22 and 
5 23 according to an embodiment of the present invention will be described in detail 

with reference to Figs. 24A-28B as well as Figs. 22 and 23. 

Fig. 23 is a sectional view of the TFT array panel shown in Fig. 22 taken along 
the line XXIII-XXIII'; Figs. 24A, 25A, 26A and 28A are layout views of the TFT array 
panel shown in Figs. 22 and 23 in intermediate steps of a manufacturing method 

10 thereof according to an embodiment of the present invention; Fig. 24B is a sectional 
view of the TFT array panel shown in Fig. 24A taken along dte lines XXIVB-XXIVB'; 
Fig. 25B is a sectional view of the TFT array panel shown in Fig. 25A taken along the 
lines XXVB-XXVB', which illustrates the step following the step shown in Fig. 24B; Fig. 
26B is a sectional view of the TFT array panel shown in Fig. 26A taken ailong the lines 

15 XXVIB-XXVIB', which illustrates the step following the step shown in Fig. 25B; Fig. 27 

is a sectional view of the TFT array panel shown in Fig. 26A taken along the lines 
XXVTB-XXVIB', which illustrates the step following the step shown in Fig. 26B; and Fig. 
28B is a sectional view of the TFT array panel shovm in Fig. 28A taken along the lines 
XXVIIIB-XXVIIIB', which illustrates the step following the step shown in Fig. 27. 

20 Referring to Figs. 24A and 24B, a plurality of gate lines 121 including a 

plurality of gate electrodes 123 and a plurality of expansions 127 are formed by photo 
etching on an insulating substrate 110 such as transparent glass. 

After depositing a gate insulating layer 140, an intrinsic a-Si layer 150, and an 
extrinsic a-Si layer 160 in sequence, a lower conductive film and an upper conductive 

25 film are sequentially sputtered thereon. The lower conductive film is preferably made 

of Mo, Mo alloy or Cr having a good contact characteristic with IZO and ITO, and 
preferably has a thickness of about 500A. It is preferable that the upper conductive 
film has a thickness of about 2,500A, the sputtering target for the upper conductive 
film includes pure Al or Al-Nd contaiiung 2 atomic % Nd, and the sputtering 

30 temperature is about 150 °C. 

Referring to Figs. 25A and 25B, the upper film and the lower film are photo- 
etched to form a plurality of data lines 171 including a plurality of source electrodes 
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173, a plurality of drain electrodes 175, and a plurality of storage capacitor conductors 
177, which have double-layered structures including a lower film 171p, 175p and 177p 
and an upper film 171q, 175q and 177q. 

After forming a photoresist 48 as shown in Figs. 26A and 26B, exposed 
5 portions of the upper film 171q, 175q and 177q are etched out using the photoresist 48 
as an etch mask. Then, a plurality of conductive islands 175q, 177q and 179q are 
remained on the contact portions of the drain electrodes 175, the storage capacitor 
conductors 177, and the data lines 171. 

The extrinsic a-Si layer 160 and the intrinsic a-Si layer 150 are dry-etched 

10 using the photoresist 48 as well as the data lines 171, the drain electrodes 175, and the 
storage capacitor conductors 177 as an etch mask to form a plurality of extrinsic 
semiconductor stripes and islands 164 and 167 cind a plurality of intrinsic 
semiconductor stripes and islands 151 and 157. After removing the photoresist 48, 
exposed portions of the extrinsic semiconductor stripes 164 are exposed by dry-etching 

15 to complete a plurality of ohmic contact stripes and islands 161, 165 and 167 and to 

expose imderlying portions of the intrinsic semiconductor stripes 151 as shown in Fig. 
27. 

The photoresist islands 48 and the conductive islands 175q, 177q and 179q on 
the drain electrodes 175, the storage capacitor conductors 177, emd the data lines 171 
20 protect imderlying portions of the lower film 175p, 177p and 179p from dry-etching. 

On the contrary, exposed portions of the lower film 175p, 177p and 179p may be etched 
to some degrees. 

As shown in Figs. 28A and 28B, after depositing a passivation layer 180, the 
passivation layer 180 and the gate ir^ulating layer 140 are dry-etched using 

25 photolithography to form a pliu-ality of contact holes 182, 185, 187 and 189 exposing 
end portions 125 of the gate lines 121, the drain electrodes 175, the storage capacitor 
conductors 177, and end portions 179 of the data lines 171, respectively. The dry- 
etching of the passivation layer 180 also carves out exposed portions of the lower film 
175p, 177p and 179p at the contact holes 185, 187 and 189, while it cannot etch the 

30 protected portions of the lower film 175p, 177p and 179p covered with the conductive 
islands 175q, 177q and 179q. Accordingly, the surface of the lower film 175p, 177p 
and 179p has imeveimess. 
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Subsequently, the conductive islands 175q, 177q and 179q are removed by 
blanket etch to expose underlying clean surface of the lower film 175p, 177p and 179p. 

Finally, as shown in Figs. 22 and 23, a plurality of pixel electrodes 190 and a 
plurality of contact assistants 92 and 97 are formed on the passivation layer 180. 
5 Since the pixel electrodes 190 and the contact assistants 92 and 97 contacts the 

clean surface of the lower film 175p, 177p and 179p having imevenness, the contact 
resistance therebetween is reduced. 

While the present invention has been described in detail with reference to the 
preferred embodiments, those skilled in the art will appreciate that various 
10 modifications and substitutions can be made thereto without departing from the spirit 
and scope of the present invention as set forth in the appended claims. 
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